Effect of ultrasound streaming on the prepared by rotary and reciprocating systems promote the success of the endodontic treatment. In addition to rotary and reciprocating systems, irrigating solution agitation has been suggested and passive ultrasonic irrigation (PUI) is the most used. Objective: To evaluate, in vitro, the effect of ultrasound streaming (US) in the disinfection of systems, utilizing the microbiological culture. Methodology: Extracted human mandibular incisors (n=84) were used. Suspensions of Enterococcus faecalis (ATCC 29212) were standardized and inserted along with the teeth immersed in brain-heart infusion (BHI) broth. The contamination was made following a protocol during 5 days. The teeth were randomly divided into six groups: G1, ProTaper Universal; G2, ProTaper Universal with US; G3, BioRaCe; G4, BioRaCe with US; G5, Reciproc; and G6, Reciproc with US. Irrigation was performed with saline solution. After biomechanical preparation, microbiological samples were performed with sterilized paper points, which were diluted and spread on BHI agar; after 48 h, the colony forming units (CFU/mL) were counted for each sample. Results: Groups using ultrasonic agitation presented a greater antibacterial effect than the other ones, even using saline solution as irrigant. The ProTaper Universal system showed the best antibacterial activity of the tested systems (median of 0 CFU/mL with and without surfactant or ultrasonic activation [PUI]). Even with PUI, Reciproc (median of 2.5 CFU/mL with PUI and 5 without it) could not reduce as many colonies as ProTaper Universal without US. The BioRaCe system had greater bacterial reduction when using US (median of 0 CFU/mL with PUI and 30 without it). Conclusions: US promoted greater reduction in the number of systems. Regarding the instruments used, the ProTaper Universal system was the most effective in reducing the bacterial number.
. In these cases, Gram-positive microorganisms are the most frequent, and among these, Enterococcus faecalis 5 is the most commonly used. This bacterial species has the ability to endure many ecological conditions and it can adjust to lethal challenges such as high levels of alkalinity 23 , requiring few nutrients, adhering to dentine 21 and penetrating deeply into the dentinal tubules 11, 14 , which makes it a resistant pathogen 12 and the microorganism of choice in antimicrobial studies in endodontics. is made by machining. The instruments of the BioRaCe system (FKG, La Chaux-de-Fonds, Switzerland), also machined, were launched with electrochemical surface treatment, providing the removal of surface defects that can initiate a fracture when the instrument is subjected to a cyclic fatigue process 13 . The Reciproc system (VDW, Munich, Germany), which consists of a single NiTi instrument, has gained popularity in clinical practice due to its reciprocating movement.
It was launched with the aim of reducing endodontic treatment time without altering its effectiveness 3 .
Thus, the aim of this study was to evaluate the effect of ultrasound streaming (US) in reducing teeth prepared by the ProTaper Universal, BioRaCe and
Reciproc systems, to assess the best clinical protocol to promote greater root canal system decontamination, null hypothesis is that US does not favor greater well as that the systems have the same effectiveness.
Material and methods

Specimen preparation
This study was approved by the Research and Ethics
Committee of the local university (Number: 180/2011).
Eighty-four extracted human mandibular incisors were used. The teeth had been extracted for pulpal or periodontal reasons. Radiographs in both directions canals. The selected teeth had a length of 18 to 22 mm and they were randomly distributed to all groups.
All teeth were scaled and stored in 1% sodium hypochlorite for 48 h to promote disinfection and dissolution of organic tissues. Conventional access cavities were prepared using round burs and Endo-Z burs (Dentsply Maillefer, Ballaigues, Switzerland).
Canals were evaluated for apical patency with a size-10
Maillefer, Ballaigues, Switzerland) 1 mm from the root apex and irrigated with 5 mL of saline solution. Then, specimens were submitted to three ultrasonic baths of 10 min each one with 1% sodium hypochlorite, 17%
EDTA and saline to neutralize the anterior substances following the Marinho, et al. 16 
Instrumentation procedures
The sterilized specimens were divided into six groups according to the instrumentation system used for root canal preparation, as follows:
G1: ProTaper U (Dentsply Maillefer, Ballaigues, Switzerland; n=10):
Instrumentation with ProTaper U was made using the crown-down technique according to the manufacturer instructions until the F2 instrument was at working length (Sx, S1, S2, F1 and F2). For every instrument change, the irrigating solution was renewed.
G2: ProTaper U with ultrasonic agitation (n=10):
Instrumentation was performed in the same way as for G1; however, for every instrument change, the irrigating solution was activated for 1 min with a plain insert in a piezoelectric ultrasound.
G3: BioRaCe (FKG, La Chaux-de-Fonds, Switzerland; n=10):
BioRaCe system was used with the crown-down technique and followed the manufacturer instructions until the BR3 instrument was at working length (BR0, BR1, BR2 and BR3). For every instrument change, the irrigating solution was renewed.
G4: BioRaCe with ultrasonic agitation (n=10):
Instrumentation was performed in the same way as for G3; however, for every instrument change, the irrigating solution was activated as it was for G2.
G5: Reciproc (VDW, Munich, Germany; n=10):
Instrumentation was performed with the reciprocating system using the crown-down technique and following the manufacturer instructions until the 25/.08 instrument was at working length. Before and after the instrumentation, the irrigating solution was renewed.
G6: Reciproc with ultrasonic agitation (n=10):
Instrumentation was performed in the same way as for G5. Before and after the use of the instrument, the irrigating solution was activated according to groups 2 and 4.
Two sterilized teeth per group were not submitted to contamination protocol and were considered negative control. As positive control, two teeth per group were submitted to contamination protocol but were not instrumented, proving the standardization of the initial (Table 1 ).
In the group of BioRaCe system without ultrasonic agitation there was one specimen without bacterial growth, while when the ultrasound was used with the same system 7 specimens did not present bacterial growth. In ProTaper U group, 7 specimens did not present bacterial growth, but when the ultrasound was centrifugations were made, based on the Andrade, et al. 4 (2015) protocol, as the entire tooth was used, not only a dentin block. Roots of all teeth were sealed with nail polish to ensure that the contamination penetrated only through the access cavities.
is essential to decontamination of the root canal, eliminating bacteria and their byproducts, pulp and contaminated dentin 6 . Shaping and irrigation with antimicrobial solutions are able to reduce or eliminate the number of bacteria inside the root canals 26, 27 .
However, anatomical complexities can reduce the cleaning effects of the instrumentation and irrigation . In our study, saline was used to observe only the physical effect of PUI and the ability of different mechanical instruments to promote disinfection. Even without an antimicrobial solution, the instrumentation was able to reduce the number of bacteria in the root canal. When the preparation was associated with the ultrasound, results
showed elimination of almost all bacteria, even with the innocuous irrigant. Carver, et al. 8 (2007) showed that the addition of ultrasound promoted a sevenfold reduction in CFU/mL. After the root canal preparation, PUI allows the insert to freely swing inside the canal, thus causing cavitation and the physical disruption 1, 20 . In this study, the PUI was used after each instrument due to the fact that instrumentation produces debris and smear layer, which, clinically, can be a protocol.
The rotary systems ProTaper U and BioRaCe and the reciprocating system Reciproc were chosen due to their different manufacturing methods, sections and protocols of use 3, 9 decontaminate the root canal.
The ProTaper U system showed the smaller median of CFU/mL when compared with the BioRaCe and Reciproc systems. The ProTaper U, when contrasted to other NiTi rotary systems, promoted a more aggressive dentin cut, which led to a greater bacterial reduction 10 in agreement to other studies 9, 18 . Besides promoting greater dentin removal, this system has more instruments than the others tested, which leads to a greater amount of irrigating solution and ultrasound used during the preparation.
All the systems have the same 0.25 mm apical results. In the ProTaper U system, the F2 instrument has a taper of 0.8, the same as the Reciproc system's wore away a smaller dentin area, resulting in less decontamination. In addition, when Reciproc was compared with ProTaper U, the latter showed a greater removal of dentin 7 , which can explain the results. 
